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Artificial pancreas

Control - Algorithm
——

Continuous
glucose monitor
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Tumor modeling

Control - Algorithm
——
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Tumor model

The formal reaction kinetics analogy

X1 — 2 X1 (MA) Tumor proliferation

X1 —— Xo (MA) Tumor necrosis

X> — O (MA) Dead cell washout

Xy 4 X3 2EP%, % (MA+MM) Drug effect

X3 — O (MA) Drug depletion

X3 % X4 (MA) Central vs. peripheral comp.
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Tumor model

The corresponding differential equations

. X1X3
xx = (a—n)xy—>b

. ( )X EDso + X3

. X1X3

_ b _

X2 nxi1 + EDeo & x5 WX>

. X1X3
x3 = —(c+ ki)x3+ koxqg — by EDeo + x;
X4 = kixz — koxa
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Pharmacodynamics
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Personalization

Tumor measurements and fits
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Measurement error model

Weibull distribution Generalized extreme value distribution
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Classic therapy

Box: 1, Mouse: 5, Control, Dtotal = 48 mg/kg (100%)
Tumor volume
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Classic therapy

Box: 4, Mouse: 10, Control, Dtotal = 24 mg/kg (50%)
Tumor volume
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Therapy optimization

Box: 5, Mouse: 1, G2, Dtotal = 27.42 mg/kg (57.125%)
Tumor volume
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Therapy optimization

Box: 2, Mouse: 1, G2, Dtotal = 26.14 mg/kg (54.4583%)
Tumor volume
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